Significance:
The authors reported the preparation of a new chiral biaryl P,N-ligand incorporating a five-membered electron-rich heteroaromatic. This ligand is easy to prepare and an effective catalyst for the enantioselective alkynylation of imines.
Comment:
In contrast to the six-membered P,Nligands, five-membered P,N-ligands are configurationally unstable. The authors have succeeded in preparing a configurationally stable five-membered P,N-ligand involving π-stacking interaction, which would offer a new, unexplored chemical diversity. 
L2 (BINAP)
R 1 = n -C 7 H 15 , R 2 = Ph: 55% yield, >97% de R 1 = Me, R 2 = 4-ClC 6 H 4 : 81% yield, 93% de Na + Plausible reaction mechanism: 
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Nickel/Bis(oxazoline)-Catalyzed Asymmetric Negishi Arylations of Racemic Secondary Benzylic Electrophiles to Generate Enantioenriched 1,1-Diarylalkanes J. Am. Chem. Soc. 2013, 135, 16288-16291 .
Arylation of Racemic Secondary Benzylic Electrophiles by Nickel Catalysis
Significance: The 1,1-diarylalkane motif is found in a number of the top-selling pharmaceuticals. Therefore, the development of stereoselective methods to access this motif is a worthwhile pursuit. The authors report a two-step stereoconvergent synthesis of 1,1-diarylalkanes starting from racemic benzylic alcohols, which proceeds in excellent yields and with excellent enantioselectivities.
Comment: A previous report by the same group disclosed a nickel-catalyzed enantioconvergent Negishi arylation of propargylic carbonates that was not applicable to the use of racemic benzylic carbonates (J. Am. Chem. Soc. 2012 , 134, 2966 . The current method generates a benzylic mesylate in situ. The authors propose that the lithium iodide additive transforms the mesylate into an alkyl iodide, which can then participate in the Negishi cross-coupling. 
Proposed catalytic cycle: 
Pd-Catalyzed Enantioselective C-H Iodination: Asymmetric Synthesis of Chiral Diarylmethylamines J. Am. Chem. Soc. 2013, 135, 16344-16347 .
Palladium-Catalyzed Enantioselective C-H Iodination
Significance: The diarylmethylamine motif is present in a range of biologically active compounds. Methods aimed at the enantioselective synthesis of diarylmethylamines include 1,2-addition of organometallic species to aldimines (see Review) and asymmetric hydrogenation of the corresponding imines (J. Am. Chem. Soc. 2010 , 132, 2124 . Here, the authors report the asymmetric synthesis of diarylmethylamines via palladium-catalyzed desymmetrizing C-H iodination. This report is the first example of an asymmetric C-H iodination in the absence of a chiral auxiliary.
Comment:
The iodination of ortho-substituted substrates proceeds with good yields and excellent enantioselectivities. However, in the absence of ortho substituents, a significant amount of the diiodinated product is obtained. Interestingly, the enantioselectivity of the di-iodinated product remains consistently higher than that of the monoiodinated product. 
Consecutive Intramolecular Desymmetrization and Kinetic Resolution
Significance: This paper describes the consecutive intramolecular desymmetrization and kinetic resolution of 2-substituted N-phenoxycarbonylserinols by using bisoxazoline-CuCl 2 . The reaction products are obtained in good yield and excellent enantioselectivities (94-99% ee).
Comment:
The authors developed a unique asymmetric catalysis system using a single chiral Lewis acid catalyst, which steers two consecutive asymmetric reactions of intramolecular desymmetrization and kinetic resolution. The two successive chemical conversions became unusually enantioselective, resulting in the production of the oxazolidinone benzoates with excellent enantioselectivities, which signifies a powerful and synergistic dual function catalyst effect by a chiral catalyst. Significance: Although various chiral rhodium catalysts have been developed, the rhodiumcatalyzed asymmetric conjugate addition of arylboronic acids to α,β-unsaturated carbonyl compounds below 0 °C has not been achieved. This paper describes the rhodium-catalyzed enantioselective 1,4-addition of arylboronic acids at low temperature. The use of the highly electron-poor (R)-MeO-F 12 -BIPHEP ligand can retain the activity of the rhodium catalyst, which can serve to improve enantioselectivities.
Comment: A variety of N-substituted maleimides are applicable to this method, affording the corresponding chiral succinimides in excellent yields and enantioselectivities. Notably, the enantioselective 1,4-addition to N-H-maleimide, which has been reported as an inactive substrate for rhodium-catalyzed asymmetric 1,4-addition, is also successful. When the reaction is performed at -50°C, the enantioselectivity is improved to up to 87% ee. 
Rhodium-Catalyzed Enantioselective Synthesis of 1,2-Diols
Significance: Chiral diols are useful synthetic motifs in organic synthesis. Common methods for their synthesis include dihydroxylation, hydrogenation of hydroxyketones, and hydrolysis of epoxides. The authors report an enantioselective 1,2-diboration of alkenes leading to optically active diols after oxidation.
Comment:
Morken showed a similar diboration of terminal alkenes with a platinum catalyst with enantioselectivities up to 94% (J. Am. Chem. Soc. 2009, 131, 13210) . The authors present a rhodium-catalyzed diboration-oxidation of terminal alkenes providing enantioselectivities up to 99%. However, disubstituted alkenes proved to be more difficult. 1-Methylstyrene gave the diol with a moderate 76% ee, whereas β-methylstyrene, 1,2-dihydronaphthalene, and trans-stilbene did not react. 
The rhodium hydride, formed by the initial directed C-H activation, adds across the racemic allene forming a rhodium allyl species. The rhodium allyl species can then interconvert via σ-π-σ isomerization leading to a chiral intermediate which adds to the imine (see below for a Review on axis-to-center chirality transfer). Synth. Catal. 2013 , 355, 2764 -2768 .
N,N′-Dioxide-Scandium(III)-Catalyzed Asymmetric Michael Addition
Significance: Butenolide derivatives represent an important structural motif in natural products and pharmaceuticals. The authors develop a highly efficient catalytic system for the asymmetric vinylogous Michael addition of γ-substituted butenolides to α,β-unsaturated γ-keto esters, leading to γ,γ-disubstituted butenolides in good yield and excellent enantioselectivities.
Comment:
The substrate scope of this reaction is well investigated. The ester groups of the α,β-unsaturated γ-keto esters display an influence on both diastereo-and enantioselectivity. The bulkier γ-substituted groups in the butenolides lead to the increase of diastereo-and enantioselectivity, but the reactivities decrease obviously. Aromatic and aliphatic unsaturated γ-keto esters are well tolerated. 
Enantioselective Homologation of α-Keto Esters with α-Diazo Esters
Significance: The Lewis acid catalyzed homologation of carbonyl compounds with diazo compounds can realize synthetically useful carbon chain extension. The authors achieve the asymmetric homologation of acyclic α-keto esters with α-diazo esters by using chiral N,N′-dioxide-yttrium(III) complexes. Both aryl-and alkyl-substituted α-keto esters are applicable, providing the corresponding succinate derivatives in good yields and enantioselectivities.
Comment: The use of bulky adamantyl α-diazo esters can suppress the formation of undesired by-products. Steric hindrance on the 2,6-positions of the phenyl ring in the ligand is also essential to improve both enantioselectivity and reactivity. The attack of α-diazo ester occurs from re-face of the coordinating α-keto ester preferably due to the obstruction of si-face by the aryl group in the N,N′-dioxide ligand. 
Silver(I)-Monophosphine-Catalyzed Asymmetric Mannich Reaction
Significance: The authors developed a new class of axially chiral monophosphine ligands for silvercatalyzed asymmetric reactions. This catalytic system shows good catalytic activities and good enantioselectivities in an asymmetric vinylogous Mannich reaction.
Comment: These air-stable ligands can be synthesized easily on gram scale in good yields from available starting materials. The benzyl group of the chiral monophosphine not only offers weak silver-π/π-π stacking, but also provides steric repulsion to favor the diastereoselective re-nucleophilic addition of siloxyfuran to the imine. 
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Enantioselective 
Pd-Catalyzed Asymmetric Ring Opening of Azabenzonorbornadienes
Significance: In the presence of electron-rich chiral spirophosphine ligands, I 2 as key additive, and zinc powder as reducing agent, Pd(MeCN) 2 Cl 2 efficiently catalyzes the ring opening of azabenzonorbornadiene with various 2-iodobenzoates.
The resulting enantioenriched cis-dihydrobenzo-
[c]phenanthridinones serve as core structure of numerous optically active natural products.
Comment: The use of easily available organic halides instead of organometallic reagents and the construction of fused ring systems with multiple stereocenters via the tandem asymmetric ringopening-cyclization process make the strategy remarkably efficient. A direct application of the present methodology was demonstrated via the concise total synthesis of (+)-chelidonine. 
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A Practical Access 
Rhodium-Catalyzed Asymmetric Transfer Hydrogenation
Significance: Chiral flavanone moieties are among the largest secondary metabolites in plants. As such, they have been known for their antifungal, antibacterial, and antiviral effects. The authors present a practical and convenient method for the synthesis of both enantiomers of this class of molecules.
Comment:
The catalytically active rhodium hydride species was generated in situ prior to the addition of the substrate. This method allowed the authors to reduce catalyst loading to 0.5 mol% while retaining high enantioselectivities. They were able to synthesize both enantiomers of the natural product glabrol. 
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Ring Opening of Azabicyclic Alkenes CoCatalyzed by Palladium and Copper
Significance: The ring opening of strained mesoheterobicyclic alkenes with different nucleophiles serves as a useful strategy for setting multiple stereocenters in a single transformation. Previous methods for this particular ring opening were limited to the use of bulky terminal acetylenes. Here, the authors report the development of a palladium and copper co-catalyzed system that exhibits broad substrate scope.
Comment:
The authors propose that the copper(I) catalyst plays two distinct roles in the mechanism:
(1) Copper facilitates transmetalation of the acetylene to palladium via the copper acetylide; (2) Copper behaves as a Lewis acid to activate the azabicyclic alkene. In addition to demonstrating wide functional group tolerance, the yields and enantioselectivities observed are excellent across the series of substrates tested. 
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A Practical Synthetic Approach to Chiral (α-Chloroalkyl)boronic Esters via Iridium-Catalyzed Chemoselective Hydrogenation of Chloro-Substituted Alkenyl Boronates Synthesis 2013, 45, 2824-2831.
Enantioselective Hydrogenation of ChloroSubstituted Alkenyl Boronates
Significance: Enantioenriched (α-chloroalkyl)boronic esters represent an important class of building blocks frequently used in organic synthesis. These chiral halogenated compounds are most commonly synthesized via Matteson-type rearrangements which use stoichiometric lithiated reagents, leading to stoichiometric waste streams. Transition-metal-catalyzed asymmetric hydrogenation has become the premier method for setting diversely substituted stereocenters with high enantiomeric excess under more environmentally friendly conditions. The authors report the synthesis of enantioenriched (α-chloroalkyl)boronic esters via the iridium-catalyzed asymmetric hydrogenation of chloro-substituted alkenyl boronates.
Comment:
The authors present a protocol for the enantioselective iridium-catalyzed hydrogenation of chloro-substituted alkenyl boronates using a ferrocenyl phosphinoimidazoline ligand. Good to excellent yields and enantioselectivities were obtained for both alkyl-and aryl-bearing substrates. Substrate-to-catalyst ratios (S/C) of up to 25 and hydrogen pressures as low as 5 bar are reported. This catalytic system benefits from a low amount of dechlorinated products resulting from overreduction. 
Pd-Catalyzed Heck-Type Cascade Reactions with N-Tosyl Hydrazones: An Efficient Way to Alkenes via in Situ Generated Alkylpalladium Org. Lett. 2013, 15, 4814-4617 .
Catalytic Alkenylation of Neopentyl Palladium Species Using N-Tosyl Hydrazones
Significance: Palladium-catalyzed Heck-type cascades have long been used to install molecular complexity in a single transformation. In early pioneering work, Negishi and Grigg have reported cascade processes involving carbonylation sequences, Stille and Suzuki couplings, as well as C−H functionalization as terminating steps. However, despite these advances, terminations involving palladium carbenes have been far less explored. Gu and co-workers report the combination of N-tosyl hydrazone derived carbenes and in situ generated alkyl palladiums in a new alkenylation reaction.
Comment:
The authors present a palladium-catalyzed Heck-type cascade reaction en route to alkene products. By terminating the cyclization sequence with a reaction with N-tosyl hydrazones, products can be obtained with high E/Z ratios. The method benefits from the ability to generate diverse hetero-and carbocycles in good to excellent yields under relatively mild conditions, using a simple palladium(II) pre-catalyst. Cyclization onto electron-deficient alkenes was shown to be preferred in a competition experiment involving a diene substrate. 
S H A N G H A I I N S T I T U T E O F O RG A N I C C H E M I S T R Y, P. R . O F C H I N A )
Thioether-Promoted Direct Olefination of Polyfluoroarenes Catalyzed by Palladium Org. Lett. 2013, 15, 5266-5269 .
Oxidative Olefination of Polyfluoroarenes Catalyzed by Palladium
Significance: The dehydrogenative Heck reaction represents a more environmentally friendly variant of the classic Nobel prize winning transformation, as it makes use of non-prefunctionalized substrates. Polyfluoroarenes are important structural motifs, and the development of new methods to incorporate them in an efficient manner is an important endeavor. The report represents a rare example of a thioether promoted C−H functionalization of electron-deficient arenes.
Comment:
The authors report a palladium-catalyzed methyl phenyl sulfide promoted direct olefination of polyfluoroarenes. These previously 'unreactive' substrates undergo facile transformation with the specifically chosen sulfur-containing ligand. Products are obtained in good to excellent yields and with high E/Z selectivities. A competition reaction between pentafluorobenzene and both styrene and tert-butyl acrylate show that there is no bias between electron-rich and electron-deficient olefins under the reported conditions. 
Asymmetric Formal Insertion of Diazo Esters into Aryl-CHO Bonds
Significance: The authors developed an oxazaborolidinium ion catalyzed asymmetric formal C-C bond insertion of diazo esters into aryl-CHO bonds to give functionalized acyclic all-carbon α-quaternary aldehydes in good yields (up to 83%) and excellent enantioselectivities (up to 99%). The products were transformed into synthetically useful α-and β-amino esters with ease.
Comment: Contrary to the Roskamp reaction, the 1,2-aryl shift is preferred over the 1,2-hydride shift. It is the first catalytic asymmetric report of such a reaction. A variety of diazo esters and aldehydes were explored emphasizing synthetic flexibility. However, the regioselectivities are rather moderate (up to 88:12 
Enantioselective Palladium-Catalyzed Allylic Dearomatization
Significance: Chiral α-acyloxy-1-arylethanols are an important class of useful structural motifs (R. S. Bhondwea et al. Bioorg. Med. Chem. Lett. 2012, 22, 3656) . The authors report a palladium catalyzed enantioselective reduction of α-acyloxy-1-arylethanones to access α-acyloxy-1-arylethanols in high enantioselectivities.
Comment:
The first synthesis of α-acyloxy-1-arylethanols was achieved using a chiral diamine ligand and SnCl 2 (T. Mukaiyama, K. Tomimori, T. Oriyama Chem. Lett. 1985 Lett. , 1359 
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Palladium-Catalyzed Asymmetric Synthesis of Phosphine Sulfonates
Significance: The authors reported the asymmetric conjugate addition of diarylphosphines to sulfonic esters catalyzed by a pincer-palladium complex. In the presence of an electron-withdrawing group in the sulfonic esters, phosphine sulfonates were obtained in high yields.
Comment: Introducing of heteroatoms into phosphine compounds is interesting since they can be used as ligands in metal-catalyzed transformations. Using this system, a highly enantioselective synthesis of phosphine sulfonates was achieved. The transformation of the product into the palladium complex was also demonstrated. 
Oxazinoindoles via Gold-Catalyzed Stereoselective Cascade Reaction
Significance: The authors developed a gold-catalyzed hydroamination followed by an asymmetric nucleophilic allylic substitution cascade to access oxazino [4,3-a] indoles in good yields and enantioselectivities. Owing to pharmacologically active indole alkaloids, this rapid synthesis and asymmetric decoration of the polycyclic indolyl core is highly important.
Comment: Amazingly, the stereodifferentiating event in this gold-catalyzed asymmetric domino process takes place at the late stage, which is somewhat unusual and more challenging. Extensive mechanistic studies support the stepwise S N 2′-type mechanism for the final allylic alkylation ring closure (cycle II). 
Manganese-Catalyzed Enantioselective Alkene Epoxidation
Significance: Epoxides are an important class of molecules and serve frequently as intermediates in complex molecule synthesis. Many highly effective protocols have been developed for the generation of enantioenriched epoxides by way of transition-metal and organocatalysis. However, not all classes of substrates proceed smoothly with high levels of enantioselectivity under the published methods, and therefore the development of new and robust epoxidation methods is of great interest.
Comment: Gao and co-workers report the use of Jacobsen-type manganese-catalyzed epoxidation of chromenes, indenes, styrenes, and dihydronapthalenes using a porphyrin-inspired tetradentate ligand. Products are obtained in excellent yields and enantioselectivities using a low catalyst loading (0.2 mol%).This environmentally friendly method makes use of two equivalents of H 2 O 2 as the terminal oxidant. The authors were able to extend their methodology to the synthesis of the chiral drug (S)-levcromakalim.
Overall transformation:
Mn (OTf) 
